2

)

00600120011-6
CENTRAL INTELLIGENCE AGENCY REPORT
INFORMATION FROM
FOREIGN DOCUMENTS OR RADIO BROADCASTS CD NO.
. INFORMATON 1855
SUBJECT Scientific - Electronics
HOW : : DATE DIST. 74 Nov 1956
PUBLISHED Monthly periodical
WHERE .
PUBLISHED Moscow _ NO. OF PAGES - ¢
DATE
PUBLISHED . May 1555 :
. i SUPPLEMENT TO
LANGUAGE Ruesian . REPORT NO.
I[ B : THIS IS UNEVALUATED INFORMATION
SOURCE ' Vestnik Svyszi, No 7 ""S5, pp 7-10
STAT
HIGH-FREQUENCY EQUIPMENT OF RADIO-RELAY COMMUNICATION LINES
S. V. Borodich
V. P. Minashin
A. V. Sokolav
- @ -
OR OFFICIAL USE OMLY
g CS N Sy e R DISTRIBUTICH
A am | [ra L4 T 1

_)

Sanitized Copy Approved for Release 2011/05/19 : CIA-RDP80-00809A000600120011-6



Sanitized Copy Approved for Release 2011/05/19 : CIA-RDP80-00809A000600120011-6

STAT

of the nantx‘ol freguenszy GKCh, Frequency modulation is employed in the
transmitter, The stmmary current of all cheannels, including the
service channel and the current of the control freguency, enters the
reactive tube of the frequency modulated generator of intermediste
frequency ChMG, The modwmlsated oscillations of intermediate frequency
are amplified by amplifier UPChy and are delivered to the power mixer SH;
to which are also supplied the oscillations of superhigh~frequency from
tne driver generator ZG. Separated at the output of the mixer are the
oscillations of the difference or summary frequency which enter the
transmitting antenna, The “ransfer is thus accomplished of the spectrum
of frequency modulated cscillations from the range of intermediate

fmﬂnﬂhr"1aﬂ to tha range . of mFHna fmmvmnfnnn-

At the output of the transmitter there is a power monitor IM,
readings of which are proportional to the power returned by the trans- .
mitter to the antenna,

The reply sigaal received by the receiving antenna enters the input
filter VF of the reeption device, and after that to the crystal mixer
SM; to which are supplied also the oscillations of superhigh-frequency
from heterodyne G. The oscillations of intermediate frequency formed
in the mixer are ampiified by amplifier UfCh; and after limitation in
amplitude enter the fraquem.y detector ChD. Demodulation of the received
signal is accompliished in the frequency detector and restoration of the - -
currents of all channels to their original spectrum of frequencies,

From the output of the frequency detector the currents of all
channels, including the current of the service channel and ‘he current
of the control frequency, are supplied to the filters F; and F, which
separate the working and the service channels., Filter F] contribuies
large attenuation to the talking frequencies of the service channel and
naemas to the input of the group amplifier of reception GU, the currents
of the workingchannels, and also the current of the control frequency.
At the output of this amplifier is connected filter P, which creates a
big attenuation for the current of the control frequency. Thus, from
the output of fiiter F3 to the output of the equipment goes orly the
currents of the working channels which occupy the band of frequencies
of 12 to 108 kec. The level of these currents is the sams as it is at
the input of the equipment.

The output of the radio set is connected with the input of the group
receiving line of the terminal equipment K-24, a group amplifier of
reception K--24 not being used, since the remnant attenuation of the
group channel of the radio set is equal to sero.

Filter Fy passes the talking currents of the service chamnel and
creates a big atteauation for the currents ofthe working chamnels and
control frequency. From the output of this filter the talking currents
of the service channel are supplied to the talk-call device PVU of the
service communications.

From the output of the group ampliifier GU the current of the control
frequency goes to the receiver of control frequency PKCh, equipped with
a level monitor., By means of this monitor it is possible to contiol
constantly the lsvel of the current of the control frequency at the out-
put of the grour line of the radio relay line or at separate segments
of it, and since the lsvel of this current at the input of the line is
constant, the remnant attenuation of the group line is thereby controlled.
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is not stabilized, automatic trim of the heterodyre frequency is employed
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to maintain stable communications in the receiver, The device of auto-
matic- fréequendcy trim- A¥Ch ls switched into the output of the receiverts -
amplifier of intermediate frequency UPChy., It consists of a discriminator,
a system of relays, and a little motor controlling an element of tuning
the circuit of heterodyne G, Variations of transmitter frequency cause
variations of recsiver intermediate frequency.,  Due to this, voltage
is formed at the output of the discriminator of APCh, the polarity of
" 'which depends on the sign of the variation ~Z the intermediate frequency
relative to its normal magnitude. This voltage across the system of
relays switches in the little motor which changes the frequency of tie’
heterodyne in such manner that the magnitude of the intermediate frequency
remains constant and egusl to the nominal value.

At the output of intermediate frequency amplifier UPCh,, the indi-
cator I¥ is connected, its reading being proportional te the signal
-~ voltage at the .input of the receiver,

In the receiver there is an automstic regulator of amplification
which protects the amplifier of intermediate frequency from overload when
raising the level of the ~izmal at the input.

Eguipment of 2n Intermediate Station

The block-diagrem of the receiving~transmitting radio set of an
intermediate station is shown ixn Figure-3, The signal ruceived by the
receiving antenna enters the input filter VF of the receiver and after
that goes to the crystal mixer SM), in which oscillations of inter--
mediate frequency are forwed in consequence of the interaction afthe
oscillations of the signal and of the heterodyne G, After amplificstion
of these oscillations in the amplifiev of intermediate frequency UPCh;,
they are delivered tu the second mixer SMp. Also delivered to it are
oscillations from the sacond heterodyne ChMGz. Oscillations of the
second intermediate frequency, which ars formed at the output of the
second mixer, are amplified by the second amplifier of intermediate
frequency UPCh, and go to the power mixer SM3 which is excited by
oscillations of suverhigh-frequency that enter from driver generstor ZG.
At the ontput of the power mixer, oscillations of the difference or
summary frequency are separated, going to the transmitting antenmna.

In the receiver, just as in the equipment of the terminal station,
automatic trim of heterodyne frequency is smployed.

It is evident from the diagram that elements for demodulation and
modulation of the signal are absent in the main circuit of the inter-
mediate station equirwent. The intermediate station 1s only an amplifier
with ~onversion of frequency. 7The exclusion of nonlinear elements
(modulator and demodulator) irom the main circuit of the station permitc
reducing the nonlirearity of the entire group channel of the radio relay
line, For correction of nonlinear distortions caused by the nonlinearity
of the phase characteristic of the intermsdiate station, a special
circuit which equaligzes tne phase characteristic is included in the
amplifier of intermediate frequency UPCh.

The =separation of the talking currents of the service channsl from
the main statior circuit is accomplished by means of frequency
detector ChD, switched into the output of UPChj, and filter F,. The
lead into the main circuit of the service channel from the -call
device PVU of the given station is done by means of modulating the
frequency of the second heterodyne ChMG2 with talking currents that enter
the reactive tube of this generator from the talk-call device through
the avteandaw 17
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Since the intermediate station is an amplifier, the disappearance of
R R “ra'signal abiits input alsc causes the "signal®s disappearance at the-
7 output. Moreover, communication is lost not only along the working,

: tut also along the service, channel. In order to’'retain communication
along the service chamnel of the given statlon whea the signal dis-
appears at its input, an auxiliary gemerator VG is provided, switched
into the input of the second mixer SMj.

This generator generatescetillations having a frequency esqual to the
intermediate frequsncy of the receiving device. It is switched im by
nmeans of the indicator IN when the signal diappears at the cutput of
+he UPCh. and saamingly renlacea the racaivar hy itreif. Than the
transmitfing part of the station continues to operate, and conversation
in the service channel can be transmitted from the given intermediate
station toward the segment of commmnication line in the working order..

All the main blocks of radic equipment of the intermediste station
are just the same as in the termirial station; i.s. both statioms are
fied to the maximum.

Service Communication

The equipment described provides one channel of service commmication,
Since this channel is general for all stations of the line, the conducting
of service talks 1s difficult when their number is- large., For facility
of operation, the service channel is divided into sections encloscd bstwsen
every 2 main stations or between a terminal station and the main station
nearest to it. The service channel tms remains general only for the
stations of one section, which mekes it possible to carry on service
conversations simultaneously on all sections without mutusl interferences.
Comm:nication along the service channel between stations of different
sections is accomplished by mesans of transit connection along this channel
to the appropriatc main stations.

The service chamnel which occupies the band of frequencies from 300
to 5000 cps is divided into 2 channels: properly the talk and call
channels, Transmitted along the call channel are the voice frequericies
for selective calling of the station. Generators of the vecice frequency
call are installed at each station of the line; therefore, from every
station, any station of a given section can be called along the service
channel. The connection of sections to one another in the service
channel is done at the main stations either manually or automaticslly.
Automatic transit connection of sections is accomjlished by means of
sending a special signal from any main or terminal station of the line.
Thus, by means of a tranzit zomnection any station of the line can be
cailed,

Foreseen in the equipment is the possibility of checking up on the
main qualitative indexes of the line circuit without resort to the
terminal packing equipment. For this purpose the equipment is lnppliod
with a special meaanr.‘..ng device, installed at the terminal and main
sitations of the line and coniroiliing ihe voitage of noise in a speciai
channel, the frequency band of which is outside the limits of the linear
spectrum of the working charmels. This same measuring device permits
controlling *he nonlinearity of the group circult of the whole line or
its sections.

Automatic Reservation
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which is set in motion from the signal monitor IN of the receiver and
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. Figure 5 shows the éxterior view of the high-frequency cabinet of
an intermediate station, Located in the upper part of the cabinet is the
ventilator for cooling the high~frequency tubes of the transmitter, and
on the front panel of this part are light signals that characterize
the station operation, and a table of tuning. The 1lights report on
normal equipment operation; its fanlts, and the sbeance of 2 sign
from the preceding station, and also whether the glven set ia a working
or spare one. Further, from the top down in sequence are placed the
panel of the transmitter, the panel of the receiver, the pamel of
group devices and aervice communicatn.ons, t,he cqbinot swit.ching-—‘ 3

table and ) Pu.!lB.LB ol LU‘pb&.LJ-BI'ﬂe

-

The equipment is supplied with signalling and a number of control
devices which facilitate carrying on observation of its opsration., By
maans of measuring instruments situated in the panels, it is possible
to control the duty of all tubes, the presencs of a signal in the
recelver, and in the output of the transmitter. Alarm lights in the

- respective panels and the general emergency light in the cabinet?'s

upper psnel signal about any breakdown which is accompanied by the

loss of the signal in tne receiver or the transmitter. The switching-in
of various voltages and the burning-out of safety fuses is also marked
by appropriate signal lighcts. The equipment does not require the con-
stant presence of service personmsl, When there is nesd, for example,
to talk over the service channel, the peraon on duty ocan be called

into the equipment room by means of sigralling provided in the set.

In external appearance the high-frequency cabinet of the torminalk
station does not differ from the cabinet of an intermediate station.

]

Shown in Figures 6 and 7 are photographs of the main panels of the
high-frequency cabinet: the receiver panel (Figure 6) and the trans-
mitter panel (Figure 7). The panels are equipped with out-in contact
valves for the connection of low-frequency circuits and supply circuits
and with special high-frequency trausitions for the connection of
high-frequency circuits. The design of the panels of terminal and
inteimediate stations are identical,

‘The set is operated on single-phase alternmesting current at 50 cycle
frequency and 220 v,
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